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TREADMILL 
Abstract of the Disclosure 
A treadmill is disclosed having a belt system carried by a platform 
structure. The platform structure is pivotally mounted at its rear end to a base 
structure- The platform is supported at its forward end by a shock absorber/spring 
system which provides a damped resilient response of the belt and platform when 
a person's foot lands during running or walking. Carrying the belt system by the 
platform structure enables the endless belt of the belt system to be maintained 
closely above the platform even when a runner's foot lands on it with heavy 
impact- The support of the platform immediately below the belt eliminates 
lateral slack in the belt, which could possibly result in injury to a walker or runner 
due to an uneven landing surface. 
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Background of the Invention 



Field of the Invention 

This invention relates in general to treadmills and In particular to an 
improved shock absorbing treadmill which provides in use reduced landing forces 
to a runner's foot while simultaneously providing a substantially flat, stable 
running surface* 
Description of the Prior Art 

The art has provided treadmills in response to demand of walkers, joggers 
and runners and the medical profession for a device which may be used, especially 
indoors, for exercise where outdoor walking, jogging or running is not enjoyable or 
practical. A problem with running or jogging as an exercise to strengthen the 
cardiovascular system relates to the possibility of impact injury to feet, ankles 
and knees caused by the force of the runner's foot striking an unyielding surface, 
such as street pavement. Prior treadmill designs have recognized this problem 
and have attempted to solve it in a number of ways. For example, U.S. Patent 
4,614,337 of Schomenberger discloses a treadmill with a flat top surface covered 
with a resilient surface such as foam rubber, carpeting or the like. Another 
example is U.S. Patent 4,548,405 to Lee et al. which discloses a trampoline-like 
top surface for a treadmill. 

U.S. Patent 4,350,336 to Hanford provides a treadmill having a frame to 
which rollers are attached which carry an endless tread belt. The belt moves 
above a platform disposed beneath the running portion of the belt. The platform 
is supported by longitudinal platform rails which are supported at one end by a 
lateral frame member which is secured to the frame. The platform is supported 
at its other end by shock absorbing members attached to the longitudinal rails. 
The shock absorbing member may be moved longitudinally with respect to the 
frame. The shock absorbing member absorbs shock directly from the platform as 
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a runner exercises on the treadmill belt above. The platform 
flexes longitudinally as it pivots at one end and is shock 
absorbingly supported at Its other end. 

Although an admirable improvement in the art of 
shock absorbing treadmills, the Hanford treadmill does not 
provide an adequately stable running surface. The platform is 
shock absorbingly supported, but the endless tread belt is 
not. The belt rollers are both supported directly by the 
frame. As a result, the belt runs over the platform with 
10 sufficient slack in it to allow the platform beneath it to 

move downwardly in response to the impact of a runner's foot. 
The slack in the belt can cause an uneven lateral surface for 
succeeding foot landings, possibly leading to twisted ankles, 
knees, etc. 

Summary of the Invention 
The invention provides an exercise treadmill, 
comprising i a base; a belt system including forward and rear 
rollers and an endless belt placed about said rollers, said 
belt having an upwardly exposed operative section) a belt 
20 support platform structure having forward and rear ends, said 
platform structure at least partially underlying said 
operative section of said belt and carrying said forward and 
rear rollers of said belt systemi supporting means for 
pivotally supporting said platform structure to said base near 
the rear end of said platform structure) and shock absorbing 
platform support means connected between said forward end of 
said platform structure and said base, or the surface on which 
the base rests, said shock absorbing platform support means 
generating an opposing force against the pivoting of said 

- 2 - 
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platform structure and said belt system, such pivoting due to 
Impact on said operative section of said belt, the opposing 
force having a component proportional to the velocity of 
pivotal movement said platform structure and a component 
proportional to the distance of pivotal movement of said 

platform structure. 

The mounting of the rear roller is preferably to the 
base structure, but alternatively, may be carried by the 
platform structure near Its end. The platform structure Is 
supported at Its forward end by a shock absorber /spring 
system, preferably linked to the base structure, or 
alternatively, simply to the ground or floor on which the 
treadmill is placed. The shock absorber /spring 
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support of the platform structure reduces impact forces on a runner's foot. Such 
impact force reduction is a result of the downward movement of the platform 
after the runner's foot strikes the belt above the platform. The platforms 
downward movement, opposed by the spring(s) of the system, is dampened by the 
shock absorbed) of the system. As the runner strides to take another step, the 
platform, and the belt system carried by it, returns to a non-loaded position. 
Because of the close proximity of the operative section of the endless belt to the 
platform, there is no slack or sagging of the belt which could cause a runner's 
foot, ankle or leg to twist upon landing of his foot on the belt. 

The system is provided with one or more springs which store the kinetic 
energy imparted by the runner's foot impacting the belt and platform. One or 
more shock absorbers or dampers are provided to resist downward movement of 
the platform. As a result, while the runner's foot remains on the platform, the 
platform moves downward with a damped response. When the runner in the air 
between impacts, the downward force on the platform is removed, and the energy 
stored in the spring forces the platform in an upward direction, rapidly returning 
it to its rest position. The shock absorber which resisted downward movement 
provides only an insignificant amount of resistance to such upward movement. An 
auxiliary shock absorber is provided to slow the platform to its rest position during 
Its last approximately one-half inch of upward travel. 

Brief Description of ttie Dr awings 
The objects, advantages and features of the invention will become more 
apparent by reference to the drawings which are appended hereto and wherein like 
numerals indicate like parts and wherein an illustrative embodiment of the 

invention is shown, of which: 

FIGURE 1 is a plan view of a treadmill according to the invention which 

incorporates a shock absorber/spring system; 

FIGURE 1A is a partial plan view of the rear of the treadmill which 
Illustrates the rear of the treadmill being mounted to or carried by a portion of 
the platform structure which is pivotally mounted to the base of the treadmill? 

FIGURE 2 Is a sectional view taken along lines 2 2 of FIGURE 1 which 
further illustrates details of construction of the treadmill with a shock 

absorber/spring system; 

FIGURE 3 is a plan view of an alternative treadmill according to the 
invention incorporating a modified shock absorber/spring system and a treadmill 
drive system connected to its rear roller; 

FIGURE 4 is a sectional view taken along the line 4-4 of FIGURE 3; 
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FIGURES 5A and 5B schematically illustrate an integral shock absorber and 
spring supporting the front end of the belt platform structure where the primary 
shock absorber resists downward movement of the platform and the spring stores 
energy due to the impact of a runner's foot while running on the treadmill and 
returns the platform to its rest position when the runner is in the air between 
impacts above the platform. An auxiliary shock absorber is Illustrated which 
serves to dampen the return of the platform as it nears its rest position; 

FIGURE 6 is a schematic Illustration similar to that of FIGURE 5A but 
shows a substantially unidirectional shock absorber or damper in combination with 
an external spring for providing a damped downward response of the platform of 
the treadmill; 

FIGURE 7 is similar to the illustration of FIGURES 5A and 6 but shows a 
shock absorber or damper with a spring disposed about a piston rod of the shock 
absorber and is positioned between the platform and the top of the cylindrical 
case of the shock absorber; 

FIGURES 8A through 8E present an Idealized model and time response of the 
treadmill and runner during the downward movement of the treadmill; and 

FIGURES 9A and 9B illustrate a progressive damper or shock absorber which 
may be used with the treadmill of the invention. 

Description of the Inven tion 
The treadmill 10 of FIGURES 1 and 2 includes a support base having a pair of 
spaced longitudinal rails 11 and 12. The rails 11 and 12 extend the full length of 
the apparatus. They are normally placed horizontally on the floor although one 
end of them may be elevated as will be described below. The rails 11 and 12 are 
joined by cross support members 8 and 14 and others as appropriate. 

The longitudinal rails 11, 12 have a pair of inwardly directed shaft bearing 
members 15 In which ends of shaft IS are placed and are free to turn. Rear 
connection members 20, pivotally connected to shaft 13, are rigidly connected to 
side members 17 of platform structure 16. Rear roller 19 is disposed about 
shaft 13 and rotates with it with respect to the base- 

The platform structure IB is generally rectangular in shape, constructed of 
lightweight material, and preferably includes a pair of longitudinal reinforcing 
side members 17 and rectangular upper and lower decking members 18, 18'. 

Forward connection members 21, rigidly connected to side members 17 of 
platform structure 16, carry a shaft 26 to which forward roller 22 is connected. 
Roller 22 and shaft 26 are free to rotate with respect to connection members 21 
and platform structure 16. 
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An endless belt 39 is placed about rollers 22 and 19 and has sufficient 
longitudinal tension to create negligible vertical slack between the longitudinally 
spaced rollers. The underside of belt 39 is constructed to pass or slide freely over 
the upper side of upper decking member 18. 

The platform structure 16, and treadmill system (including rollers 22 and 19 
and belt 39) are resiliently supported at its forward end by shock absorber/spring 
system 35 shown In the plan view of FIGURE 1. FIGURE 2 shows the construction 
of such system 35 as included on both lateral sides, spring 35 secured at its top 
end to forward connection member 21 and at its bottom end to longitudinal 
rails 11 and 12 by means of plates 44. The base, including rails 11, 12 are of 
course placed on the ground or floor. Shock absorbers or dampers 32 are 
connected between forward connection members 21 and vertical members 40, 
which in turn are connected to support base longitudinal rails 11. Links 41 
connect shook absorbers 32 to vertical members 40. Vertical members 40 may 
also support a control panel, hand rails and the like (not illustrated). 

Shock absorbers or dampers 32 introduce a frlctional constraint K propor- 
tional to the velocity of the mass that Is free to move vertically; in this case, the 
vertically movable part is the platform structure 16, and at least part of the belt 
system (belt 39 and roller 22). The platform structure 16 pivots about rear 
shaft 13. The shock absorber 32 in the preferred embodiment of the Invention is 
constructed to offer no resistance to downward movement of the structure 16 for 
the first one-half inch of travel and to introduce frictional constraint proportional 
to velocity thereafter. 

A motor 46 is supported from cross support member 6 by bracket 47 and 
includes two coaxial output shafts 48 journaled In bearings 49 secured to support 
base longitudinal rails 11 and 12. Belts 59 are placed about sheaves on motor 
output shafts 48 and on forward roller shaft 26 to drive roller 22 and endless 
belt 39. 

The forward end of treadmill 10 may be elevated by pivot legs 62 which may 
be pivoted about pins 64 to cause the support base to be horizontal with the 
ground or floor or cause the forward end to be raised. The phantom line 
illustration of pivot leg 62 illustrates that It can be pivoted downwardly with 
respect to point 64, thereby raising the forward end of the treadmill, causing the 
user of it to be running, walking, etc. on an upward grade. Support rods 65, 
attached to pivot leg 62, may be clamped by clamp 66 at different positions. 
Clamp 66 is connected to cross support members by links 67. Accordingly, 
support rods 65 may hold pivot legs 62 at a desired angular position. Wheels 63, 
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affixed to the ends of legs 62, aid in moving the treadmill along the floor or 
ground. 

The embodiment of the invention as illustrated in FIGURES 1 and 2 is used 
as an exercise treadmill where a runner operates motor 46 to cause endless belt 39 
to move across the upper surface of decking 18 of platform structure 16. With 
each step, the runner lands on endless belt 39 and decking 18 which imparts a 
downward force to forward connection member 21 and to the springs 36 and shock 
absorbers 32 as forward roller 22, and platform structure 16 pivot about shaft 13. 
The spring 36 opposes the downward force proportional to the downward distance 
of movement of the forward end of the platform structure 16. The shock 
absorber 32 opposes downward force proportional to the velocity at which the 
mass is moving. The mass itself opposes the downward force proportional to the 
acceleration at which it is moving. By proper selection of the mass of the system, 
the spring constant of the spring 36, and the friction constant of shock 
absorber 32, a damped response of the treadmill can be achieved in response to 
the landing force of a runner's foot on belt 39 and platform structure 16. Of 
course, the treadmill system returns to its original position, with a damped 
response in the opposite direction when the runner takes another stride. 

The result is less impact force on the runner's feet, ankles and limbs, 
because on landing with the treadmill, his foot meets a yielding surface which 
moves downwardly with a damped response. In other words, his foot decelerates 
over a longer time period—determined by the response time constant of the mass, 
spring constant, and friction constant of the shock absorbers. This longer time 
period is in contrast to the situation where the runner's foot lands on an unyielding 
surface, such as concrete pavement, where the deceleration of the runner's foot is 
much shorter and the shock force of impact is imparted to his foot, ankles and 
legs. 

An advantageous feature of the invention is that the decking 18 of platform 
structure 16 is maintained in close proximity to the belt while the belt moves or 
slides freely above decking 18. This proximity of belt 39 and decking 18 prevents 
the belt 39 from sagging or yielding as the runnels foot lands on the belt 39 and 
the decking 18 below. A stable running surface, that is, a taut belt with the 
decking 18 Immediately below it, presents a laterally stable running surface for 
the prevention of turned or twisted feet, ankles or knees of the runner; 

An alternative embodiment of the invention incorporating a shock absorbing 
system is illustrated in FIGURES 3 and 4. In this embodiment, the forward 
connection members 21' support shaft 26 of forward roller 22 as in the 
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embodiment of FIGURE 1, but members 21' are each connected to a 
crossmember 70 which Is supported by a single spring 36' (which may be supported 
by the floor or a connecting member attached to rails 11 or 12 (not shown)). A 
single shock absorber or damper 32- may be connected to crossmember 70 via 
linkage 72 and to base crossmember 8 via linkage 74. The treadmill endless 
belt 39 may be driven by rear mounted motor 46', the output shaft of which drives 
shaft 13 to which rear roller 19 Is rigidly attached. 

FIGURES 5 A and 5B show the forward connection member 21 supported by 
means of an integral unit 80 including spring 82, and shock absorber 84. One or 
more of such units may be provided as illustrated in FIGURES 1 and 3. Such 
integral unit 80 Includes a cylindrical case filled with a fluid preferably oil 88. A 
piston 90 has a piston rod 92 attached to it which extends through the upward end 
of case 86 by way of a suitable seal 94. The upper end of rod 92 is secured to the 
forward connection member 21 of the treadmill. The piston head 90 includes an 
orifice 96 extending through It. Another orifice 98 includes a ball check valve 100 
which seats during piston 90 movement downward. Such check valve 100 is closed 
during downward movement. As a result, piston 90 resists downward movement, 
caused by a force on member 21, at a rate depending on the size of orifice 96. As 
oil is forced through orifice 98, heat is generated along with a pressure drop which 
provides the resisting force. When the load of the runner's weight is removed, the 
compressed spring 82 moves to reposition the piston 90. The ball In the check 
valve 100 unseats, opening the valve, thus permitting rapid fluid return. A large 
opening 98 provides only little resistance to upward movement of the piston 90 in 
returning forward connection 21 to its rest position. 

An auxiliary shock absorber 102 is mounted on bracket 104 which is attached 
to vertical member 40. As the forward connection member 21 pivots back to its 
rest position by virtue of the restoring force of spring 82, member 21 impacts 
rod 106 of auxiliary shock absorber 102 bringing member 21 to its rest position 
with a damped response. Such damping is only operable over a short distance from 
the rest position of the treadmill platform. In other words, on the return to the 
rest position, spring 82 acts to rapidly force member 21 and the treadmill to its 
rest position, so as to restore the treadmill to its rest position in time for another 
impact of the runner's foot after being in the air above the platform. On the 
downward stroke in response to the impact of the runner's foot, piston 84 of 
integral spring/shock absorber 80 introduces damping throughout such stroke. 

It should be emphasized that other shock-absorbing structures are known in 
the art which are primarily unidirectional in nature as that described above and 
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illustrated in FIGURES 5A and 5B. Such single orifice shock absorber provides 
substantially constant damping throughout its downward stroke. 

FIGURE 6 is an illustration of spring 110 and shock absorber 108 elements 
which are discrete and independent of one another, yet are mechanically 
equivalent to the spring 82, shock absorber 84 of FIGURES 5A and SB. 

FIGURE 7 illustrates still another arrangement where spring 114 surrounds 
the piston rod of shock absorber 112 and bears against member 21 and the top of 

the case of shock absorber 112. 

FIGURES 8A through 8E illustrate the action of the treadmill according to 
the invention by a sequence of time diagrams. FIGURE 8A illustrates a runner's 
left foot and right foot as distance above the surface of a prior art rigid platform 
of a treadmill. As the right foot leaves the surface at time A as the runner 
strides, the left foot is coming down and hits the surf ace. at time B. All of the 
Impact on the rigid surface Is absorbed by the runner's legs. The left foot leaves 
the surface at time C while the right foot hits the surface at time E. Again, all of 
the impact of the right foot striking the platform is absorbed by the runner's leg. 

FIGURE 8B illustrates the action of a runner on the treadmill of the 
invention described herein. At time A, the right foot of the runner is on the 
platform of the treadmill at a bottom position which is a distance D below the 
upper or "rest" position of the platform when no weight of the runner is placed on 
the platform. As the runner leaps off his right foot at time A, the platform is 
quickly returned to its upper or "rest" position. Soon thereafter at time B, the 
left foot impacts the treadmill, and the left foot and the platform descend to the 
lower position from time B to time C. This descent from time B to time C 
prevents large impact forces from being absorbed by the runner's left leg. In a 
similar manner, after the leap by the left foot at time C, the platform again is 
returned quickly from time C to time E such that it is at its upper or rest position 
in time for the right foot at time E to impact the platform. The right foot is 
cushioned on Its descent with the platform as it moves to its lower position, and so 
on. 

FIGURE 8C illustrates the acceleration of the mass of the platform 
immediately after each foot strikes the platform. The numerical product of such 
acceleration times the mass of the platform represents the impact force 
experienced by each foot as it strikes the platform according to the invention. A 
platform having minimal mass contributes to the minimization of impact forces on 
the runner's legs. 
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FIGURE 8D Illustrates the opposing force of the unidirectional damper as 
the platform descends from its upper or rest position to its lower position. The 
damper delays with its damping force a short time after each foot strike, but is 
substantially constant during the platform's descent. The unidirectional damper 
offers substantially no damping force during the upward motion of the platform. 

FIGURE 8E represents the stored energy of the spring as a function of time 
where it stores energy from time B to time C on the descent of the platform and 
applies such energy from time C to time E during the ascent of the platform by 
forcing it upward to its rest position. 

FIGURES 8B-8E, as described above, provide a convenient graphical 
description of the key features of the invention. The damping function is provided 
only during the down excursion of the platform, not the up excursion. The runner's 
speed establishes the cycle time of the treadmill up and down movement. The 
springs provided at the front of the treadmiU store the energy needed to return 
the platform (and belt, etc.) to the rest: position. Providing a low mass platform is 
important to reduce the impact force on the runner's leg at the moment his foot 
strikes the platform. Selection of a spring constant of the return spring should be 
made such that the platform can be quickly returned to rest (e.g., between 
times A and B and C and E of FIGURE 8B), but should not be so great that impact 
forces are unduly increased on the runner's foot at the moment of the impact. 
The remaining portion of the cycle time (i.e., between times B and C and between 
E and A as illustrated in FIGURE 8B) should be resisted, primarily by damping on 
the downward stroke to decelerate the downward excursion to zero velocity. It is 
desirable that such deceleration occur over as long a percentage of the cycle time 
as possible. 

The conventional single orifice shock absorbers of FIGURES 5A, SB, 6, and 7 
may be replaced with a multiple orifice spring and damper as illustrated in 
FIGURES 9A and 9B. FIGURES 9A and 9B illustrate a double cylinder damper 
arrangement with space between the. concentric inner cylinder 150 and outer 
cylinder 152, with a series of orifice holes 154 provided along the length of the 
inner cylinder 150 wall. Oil 174 is provided in inner cylinder 150. A piston 
head 156, slidably disposed within inner cylinder 150, has a piston rod 158 
extending outwardly to a shoulder 168. Spring 164 is disposed about rod 158 
between shoulder 168 and end cap 170: A seal 166 seals the rod as it moves in and 
out through the end cap 170 of the shock absorber. A closed cellular foam 
accumulator 160 is provided in communication with the annulus 172 between the 
inner and outer cylinders. 
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When a force is applied to shoulder 168, as from the front end of 
platform 21, spring 164 is compressed and rod 158 and piston head 156 are forced 
into inner cylinder 150. During downward piston movement, oil in inner 
cylinder 150 is forced through orifices 154, through the annulus 172 to the closed 
cellular foam accumulator 160 behind the piston head 156. 

On the repositioning or upward stroke, spring 164 pulls the piston rod 158 and 
piston head 156 upward, which opdns check valve 162 and permits all the flow 
from the accumulator 160 back Ii^to the interior of inner cylinder 150- Such 
arrangement of FIGURES 9 A and 9iB allows a ramp or increasing frictlonal force 
as a function of stroke length of piston 156 as contrasted to conventional damping 
as illustrated in FIGURE 8D. In other words, the damper of FIGURE 9A and SB 
may be characterized as a progressive damper or shock absorber and spring which 
allows for deceleration with a gradually increasing or progressive resisting force. 
Such ramp force versus stroke characteristic provides minimal resistance at the 
initial impact of a runner's foot onjplatform 21 and yet increases gradually as the 
force of the runner's foot from polht B to C or E to A of FIGURE 8B is gradually 

resisted* j 

FIGURES 9 A and 9B further illustrate that an elastomeric pad or plate 176 is 
provided on the back side of piston head 156 to provide a cushioning effect on 
rod 164 as the treadmill returns |to its rest position. Such pad or plate 176 
provides the equivalent function to! the damper 102 illustrated in the embodiments 
of FIGURES 5A, 5B, 6, and 7. j 

The description of preferred^ ;embodiments of the invention described above 
should be viewed as illustrative jof the invention and not limitative. Minor 
structural changes from the treadmills illustrated and described above may occur 
to one skilled in the treadmill art. jFor example, the support base may be modified 
such that longitudinal rails 11, 12 are split into forward and rear sections to 
provide forward and rear support for the platform structure 16 without extending 
the entire longitudinal distance c|f the. treadmill. The rear roller of the belt 
system may be carried by the rear j platform structure rather than mounted to the 
support base. As illustrated in FIGURE 1A, roller 19 b mounted or carried by 
shaft 13, which may rotate in men^er^O' of platform structure 16- Member 20» is 
pivotally supported by shaft 13, Which is connected to base 11. The spring and 
shock absorber of the front mounting for the platform structure could be 
connected directly to floor or girjound on whu-h the treadmill is placed. Gear 
drives could be used to drive either the front or rear rollers rather than the 
preferred belts as illustrated. Accordingly, the only limitations to the Invention 
are incorporated in the claims whieh follow. 
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The embodiments of tbe invention which an exclusive property or privilege 
is claimed are defined as Mows: j 

I , 

I. An exercise treadmill, comprising; 

I 

a base* 

a belt system including forward atjd rearronera and an endless belt placed 
about said rollers, said belt having an upwardly exposed operative section; 

a belt support platform structure hllvmg forward and rear ends, said platform 
structure at least partially underlying aaid operative section of said bdt and carrying 
said forward roller of said belt system; j 

supporting means for pivotally supporting said platform structure to said base 
near the rear end of said platform structural 

means for mounting said rear rollif of said belt system to said base near the 
rear end of said platform structure; and I j 

shock absorbing platform support means, disposed between the forward end of 
said platform structure and said base, o|the surface on which the base rests, said 
shock absorbing platform support meanJ| generating an opposing force against the 
pivoting of said platform structure and saik belt system, such pivoting due to impact 
on said operative section of said belt,' [the opposing force having a component 



proportional to the velocity of pivotal 



movement said platform structure and a 



component proportional to the distance of pivotal movement of said platform 

I i 

structure. \ j 

2. The treadmill of Claim lj, wherein said platform support means 

includes: ! 

spring means connected between! said base and said forward end of said 



platform structure; and n 

damping means connected berweejii said base end and said forward end of said 

platform structure. j; 

3. The treadmill of Claim 1, ^herein said platform support means includes 
on each lateral side of the forward end of said platform structure a spring connected 
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between said base and said platform and damping means connected between said base 

and said platform structure. 

4 The treadmill of Claim 1 , wherein said platform structure includes: 

a center section having forward ;and rear ends and decking adapted for 

i 

underlying said operative section of said belt; 

a pair of rear connection member* each rigidry connected to the rear end of 
said center section and each pivotaUy connected to said base; and 

a pair of forward connection members, each rigidry connected to the forward 
end of said center sections. . 

5. The treadmill of Claim 4,: wherein said forward roller of said beh 
system is carried by said pair of forward connection members. 

6. The treadmill of Claim 5, wherein! saicl means for mounting said rear 
roller of said beh system is secured to said base. 

7. The treadmill of Claim 4, wherein said platform support means includes 
a spring and a damping means connected; between each of said pair of said forward 
connections and said base. j 

8. The treadmill of Claim 5, fiirther comprising a crossmember connected 
between said pair of forward connection Members, arid wherein said platform support 
means includes a spring and a damping means : each connected between said 
crossmember and said base. 

9. The treadmill of Claim 8, further comprising powered means for 

rotating said rear roller. 

10. The treadmill of Claim?, forther comprising powered means for 

rotating said forward roller. 

It, An exercise treadmill, comprising: 
abase; j ; 

a belt system including, forward land rear rollers and an endless belt placed 
about said rollers, said belt having an irpwanfly exposed operative section; 

a belt support platform structure having forward and rear ends, said platform 

structure at least partially underlying said operative; section of said belt and carrying 

I - j 

said forward and rear rollers of said belt system; 

i 

I ' i 

! 

i : 
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rollers and an endless belt placed 



supporting means for pivotally supporting jid platform structure to said base 
near the rear end of said platform structure; and 

shock absorbing platfonn support means connected between said forward end 
of said platform structure and said base, or the sujface on which the base rests, said 
shock absorbing platform support means generating an opposing force against the 
pivoting of said platfonn structure and said belt sj stem, such pivoting due to impact 
on said operative section of said belt, the opposing force having a component 
proportional to the velocity of pivotal movement said platform structure and a 
component proportional to the distance of pfc|otal ; movement of said platform 
structure. 

12. An exercise treadmill comprising: 
abase; 

a belt system including forward and rear 
about said rollers, said belt having an upwardly exr osed operative section; 

a belt support platfonn structure having fc rward and rear ends, said platform 
structure at least partially underlying said operative section of said belt and carrying 
said forward roller of said belt system; 

supporting means for pivotally supporting 
near the rear end of the platform structure; 

shock absorbing platfonn support means in duding, 
spring means for supporting said platform 
runner is not on said belt and for storing a portioi 
and said belt support platform structure by a runner's foot impacting said belt and 
xeturnfag said belt support platfonn structure to said rest position by pivotal 
movement of the platform structure about the buse as said runner strides from said 
belt, and, 

damping element means connected between sajd front end of said belt support 
platform structure and said base for providing relatively high damping of the 
downward movement of said belt support pla form structure about the base by 
dissipating a portion of the energy imparted to sail beU and said belt support platform 
structure by a runner's foot impacting said belt, said damping element means offering 
substantially lower damping to said platfonn structure when said spring means returns 

rtscuMXXMUxx; 



swd iplatfonn structure to said base 



structure in a rest position when a 
of the energy imparted to said belt 
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said platform structure to said rest position, wherein said front end of said belt support 
platform structure moves downward and the rear end of the belt support platform 
stn.cture pivots about the base, with a damped respo.ise when a runner's foot onpacts 
said belt 

13. The treadmill of Claim 12, former comprising another damping clement 
means arranged to dampen only the final upward movemem of ^d pk^ 

as it is returned to its rest position by said spring means during the stride of a runner. 

14. ThetreadmiUofClamil2,wheirein: 

said spring means is a discrete compreislon spruig; and, 
said damping element is a discrete shc^c absorber which damps movement of 
said belt support platform structure in the downward direction. 

15 . The treadmill of Claim 12, wherein said spring means and said damping 
element means are provided in an integral arrangement including a fluid filled case, a 
piston disposed within said case connected ti a piston rod extending through one of 
end of said base, a compression spring disposed in : said case between the other end of 
said case and said piston and transfer means for transferring fluid from one side of said 
piston to its other side with relatively high resistance to movement in one direction of 
movement of said piston and relatively low resistance to movement in an oppose 
direction of movement, and wherein said cast and piston rod are connected between 
said base and said forward end of said platform structure. 
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FIG. 8 A 



UPPER POSITION 
OF PLATFORM ON 
FOOT IMPACT 

FIG.8B 

TIME—* 
LOWER POSITION 
OF PLATFORM AS 
RUNNER LEAPS 



FIG. 8C 



FIG.8D 
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